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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce errors accompanying a heartbeat by equipping a 
large amplitude motion analyzing means to track the large amplitude displacement motion 
of an object based on a heartbeat and a micro-vibration analyzing means to obtain a 
motion speed waveform of micro-vibration overlapped on the large amplitude 
displacement motion of the object. 

SOLUTION: Ultrasonic waves are irradiated with an ultrasonic transducer 1 toward a 
body inside from a chest surface and the reflection waves reflected by a heart wall 3 are 
received by the transducer 1 . Ultrasonic signals of the reflected waves are amplified by 
an amplifier 4 and detected by an orthogonal demodulator 5 and converted by an A/D 
converter 6 to digital data, and then inputted into a data analyzing processor 7. At the 
data analyzing processor 7. the instantaneous position of an object is determined using 
the amplitude and the phase of the detected signals and the large amplitude displacement 
motion of the object based on the heartbeat is precisely tracked and the motion speed 
wave form of micro-vibration overlapped on the large amplitude displacement motion of 
the object is obtained based on the order position of the large amplitude displacement 
motion of the object. 
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